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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve a high brightness at a high degree 
without reducing a lamp life of a fluorescent discharge tube. 
SOLUTION: The fluorescent discharge tube is provided with a glass tube 2 
forming a closed space 3; a pair of electrodes 8 disposed in the closed space 3 
and fixed to both ends of the glass tube 2; and a fluorescent film 9 formed on a 
surface of the glass tube 2. Since the electrodes 8 are constituted by a metal 
selected from niobium, titanium, tantalum or an alloy thereof having a low 



sputtering rate, a wear of the metal constituting the electrode 8 is inhibited and a 
desired lamp life can be obtained even if a current density is 1x103 A/m2 or 
more. The fluorescent discharge tube can be light-emitted at a high brightness by 
reducing a length of non-emission area of the fluorescent discharge tube. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The electrode of the couple which has been arranged the glass tube 
which forms closeout space, and in said closeout space, and was fixed to the 
ends of said glass tube, In the fluorescence discharge tube which is equipped 
with the fluorescent screen formed in the front face of said glass tube, impresses 
an electrical potential difference to said electrode of a couple, and produces 
luminescence The fluorescence discharge tube characterized by the current 
density of the current which constitutes said electrode with the metal chosen from 
niobium, titanium, tantalums, or these alloys, and flows said electrode being two 
or more 1x103 A/m. 

[Claim 2] Said fluorescence discharge tube is the fluorescence discharge tube 
according to claim 1 which is the cold cathode fluorescence discharge tube used 
for note type personal computers. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fluorescence discharge tube 
which can decrease in number the die length of the nonluminescent field of the 
discharge tube, maintaining a predetermined lamp life. 
[0002] 

[Description of the Prior Art] The electrode of a couple is countered and fixed to 
the ends of a glass tube (glass bulb), a seal condition is filled up with rare gas 
and mercury vapour in the closeout space (closed space) formed in the interior of 
a glass tube, and the cold cathode fluorescence discharge tube which covered 
the fluorescent screen to the wall of a glass tube is widely used as the back light 
light source for liquid crystal displays etc. The conventional cold cathode 
discharge tube is equipped with the glass tube with which the electrode assembly 
equipped with the electrode of the cup configuration by which welding was 
carried out to a part for the point of a terminal configuration member and a 
terminal configuration member, and the electrode assembly were airtightly fixed 
to ends, and the interior was filled up with the gas for discharge (rare gas, 
mercury vapour), and the fluorescent screen which emits a visible ray in 
response to the exposure of the ultraviolet rays which it is formed in the internal 
surface of a glass tube, and are generated by inter-electrode discharge of a 
couple. An electrode is formed with the nickel which is excellent in workability. 
[0003] 

[Problem(s) to be Solved by the Invention] If a current is passed to the electrode 
of the cold cathode fluorescence discharge tube and the cold cathode 
fluorescence discharge tube is made to turn on, sputtering to which ion etc. 
collides with an electrode will occur, and the atom or molecule of an electrode 
metal will be emitted to the interior of the discharge tube by sputtering from an 



electrode. In order to combine the atom or molecule of an electrode metal with 
the mercury with which it filled up in the discharge tube and to form a mercury 
amalgam, the mercury in the discharge tube is exhausted and the life (lamp life) 
of the discharge tube falls. Therefore, it depends for the die length of a lamp life 
on the rate [ exhausting ] of the mercury vapour with which it fills up in the 
discharge tube greatly. For example, the cold cathode fluorescence discharge 
tube used for note type personal computers is expected to make small the die 
length of the nonluminescent field of the discharge tube as much as possible with 
the demand of a raise in brightness. Here, in order to decrease the die length of 
the nonluminescent field of the discharge tube, it is necessary to miniaturize an 
electrode but, and if an electrode is miniaturized, current density will increase. 
For this reason, since the amount of sputtering of an electrode increases and the 
total amount of the atom of the electrode metal emitted to the interior of the 
discharge tube or a molecule increases from an electrode, a lamp life falls as a 
result. 

[0004] In this case, if the pressure of the rare gas with which the discharge tube 
is filled up is increased and sputtering is controlled, even if current density 
increases, a desired lamp life is maintainable, but when the pressure of rare gas 
increases, there is a difficulty that brightness falls as a result. Moreover, if gas 
pressure is increased, buildup of tube voltage, buildup of the electrical potential 
difference at the time of discharge tube burning initiation, etc. will be invited. For 
this reason, in the former, it was difficult to decrease the die length of a 
nonluminescent field etc., maintaining a desired lamp life, then, high [ to which a 
desired lamp life is acquired and the object of this invention can decrease the die 
length of a nonluminescent field ] ~ it is in offering the brightness fluorescence 
discharge tube. 
[0005] 

[Means for Solving the Problem] The fluorescence discharge tube of this 
invention is equipped with the fluorescent screen (9) formed in the electrode (8) 
of the couple which has been arranged the glass tube (2) which forms closeout 



space (3), and in closeout space (3), and was fixed to the ends of a glass tube 
(2), and the front face of a glass tube (2), impresses an electrical potential 
difference to the electrode (8) of a couple, and produces luminescence. Since the 
metal chosen from the low niobium, the titanium, the tantalums, or these alloys of 
the rate of sputtering constitutes an electrode (8), consumption of the metal 
which constitutes an electrode (8) can be controlled without setting the pressure 
of rare gas as high level for current density as for two or more 1x103 A/m. Since 
the rate of sputtering of niobium, titanium, and a tantalum is lower than the rate of 
sputtering of the nickel used conventionally, a desired lamp life is acquired. 
Moreover, since the die length of a nonluminescent field can be decreased, the 
die length and the total amount of luminescence of a luminescence field can be 
increased conversely, and the fluorescence discharge tube can be made to emit 
light by high brightness conversely by the miniaturization of an electrode (8). 
[0006] 

[Embodiment of the Invention] The gestalt of operation of the fluorescence 
discharge tube by this invention applied to the cold cathode fluorescence 
discharge tube used for note type personal computers is explained about 
drawing 1 and drawing 2 . The fluorescence discharge tube (1) is equipped with 
the fluorescent screen (5) formed at the internal surface of the long and slender 
glass tube (glass bulb) (2) which forms cylinder-like closeout space (3) in the 
interior mostly, and the electrode assembly (4) of the couple by which welding 
was airtightly carried out to the ends of a glass tube (2) and a glass tube (2). It 
fills up with rare gas and mercury vapour (gas for discharge), such as argon gas, 
in closeout space (3). The electrode assembly (4) is equipped with the derivation 
section (6) formed with nickel, the laying-under-the-ground section (7) formed 
with a tungsten, and the electrode (8) formed for example, in the cup 
configuration as shown in drawing 2 . Since welding of the derivation section (6) 
is carried out to the end of the laying-under-the-ground section (7) by resistance 
welding etc., the swelling section (9) is formed between the derivation section (6) 
and the laying-under-the-ground section (7), but if both wire size is changed, 



formation of the swelling section (9) will be controlled. The derivation section (6) 
and the laying-under-the-ground section (7) constitute lead-in wire. Welding of 
the electrode (8) is carried out to the other end of the laying-under-the-ground 
section (7) by resistance welding etc. A fluorescent screen (5) emits a visible ray 
in response to the exposure of the ultraviolet rays generated by discharge 
between electrodes (8). 

[0007] Since an external terminal (10) is connected to the derivation part of the 
derivation section (6) drawn from the ends of a glass tube (2) outside through 
solder, it is desirable to form the derivation section (6) with the good metal of 
soldering nature. One edge side of the laying-under-the-ground section (7) is 
introduced into the interior of a glass tube (2). Since a tungsten is stuck to the 
glass ingredient and fitness which constitute this kind of glass tube (2), it is 
desirable as an ingredient which forms the laying-under-the-ground section. The 
inner edge and electrode (8) of the laying-under-the-ground section (7) which 
constitute the electrode assembly (4) of the couple arranged to the ends of a 
glass tube (2) are arranged in the closeout space (3) of a glass tube (2), and the 
derivation section (6) is drawn by the exterior of a glass tube (2). 
[0008] With the gestalt of this operation, it is formed with the metallic material 
with which the cup electrode (8) welded to the laying-under-the-ground section 
(7) uses niobium (Nb) or niobium as a principal component based on this 
invention. Since the metallic material which uses niobium as a principal 
component may be included as a constituent by using metals other than niobium 
etc. as an alloy, it means the metal with which the property of niobium is 
maintained substantially. 

[0009] A cup electrode (8) consists of the cylinder-like side-attachment-wall 
section (8a) and the bottom wall section (8b) prepared in the end of the side- 
attachment-wall section (8a), and opening (8c) is formed in the other end of the 
side-attachment-wall section (8a). The electrode (8) shown in the gestalt of this 
operation is not limited to a cup configuration, but can be formed in a cylinder 
and spiral or various configurations, such as a counterelectrode configuration. 



Moreover, with the gestalt of this operation, since the metallic material which 
uses the low niobium or the niobium of the rate of sputtering as a principal 
component constitutes an electrode (8), while controlling consumption of the 
metal which constitutes an electrode (8), without setting the pressure of rare gas 
as high level for current density as for two or more 1 x1 03 A/m, the die length of 
an electrode (8) can be shortened about 50% to the die length of the 
conventional electrode. Consequently, since the die length of the nonluminescent 
field of the discharge tube decreases, the die length of an effective luminescence 
field increases. Therefore, fluorescence tubing can be made to emit light by high 
brightness, maintaining a desired lamp life. With the gestalt of this operation, the 
pressure of the rare gas with which it fills up in a glass tube (2) was made into 
9.3x103 pascals. 

[0010] If an electrical potential difference is impressed between the electrodes (8) 
of a couple in the case of actuation, an electron will be emitted from one 
electrode (8), an electron will collide with the mercury atom in a glass tube (2), 
and ultraviolet rays will be generated. Wavelength conversion of these ultraviolet 
rays is carried out by the fluorescent screen (5) formed in the wall of a glass tube 
(2) at a visible ray. As mentioned above, sputtering according to the collision of 
mercury and ion as comparatively big current density cannot produce easily the 
electrode (8) formed of hard niobium from nickel. 

[001 1] In the experiment which this invention person conducted, nickel was about 
0.7 to each rate of sputtering of titanium and niobium being 0.4 or less, and the 
rate of sputtering of a tantalum being 0.6 or less. The rate S of sputtering said 
here is an amount defined by S**N1/Ns, when the atom which constitutes the 
target of Ns individual jumps out of the target matter with which the high-speed 
particle collided one N. That is, even if current density increases, the total 
amount of the atom of the electrode metal emitted in a glass tube (2) from an 
electrode (8) or a molecule seldom increases, but there are few amounts of 
formation of a mercury amalgam. In the electrode made from niobium (8), even 
when the die length is shortened and current density becomes two or more 



1x103 A/m, there are few amounts of consumption of the electrode (8) by 
sputtering, and the pressure of the rare gas in a glass tube (2) is set as 
comparatively low level, a desired lamp life is maintained and they can carry out 
[ high brightness ]-izing of it. 

[0012] With the gestalt of said operation, you may form with the alloy of the metal 
chosen from the alloy which makes a subject the alloy which makes niobium a 
subject, titanium or a tantalum, titanium, or a tantalum or niobium, titanium, and a 
tantalum instead of forming an electrode (8) by niobium. Therefore, with the 
fluorescence discharge tube of this invention, although an electrode (8) can be 
formed from niobium, titanium, tantalums, or these alloys, in a tube voltage 
property, the electrode (8) which consists of niobium shows the best lamp 
property. 
[0013] 

[Effect of the Invention] By this invention, the fluorescence discharge tube which 
a desired lamp life is acquired and can decrease in number the die length of a 
nonluminescent field can be offered as aforementioned. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the fluorescence discharge tube by this 
invention 

[Drawing 2] The decomposition perspective view of the electrode assembly used 
for the fluorescence discharge tube of drawing 1 
[Description of Notations] 

(1) .. Fluorescence discharge tube (2) .. Glass tube (3) .. Closeout space (4) .. 
Electrode assembly (5) .. Fluorescent screen (6) .. Derivation section (7) .. 
Laying-under-the-ground section (8) .. Electrode, 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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